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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units(130A, 130B) and plural program counters (11 OA, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side fanction units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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iSxf<n&1R$tit:l><r)t mtigmmmn*: t> <ntz 
i AtSKttr'llfr Zti&m 1 *- Kfc. 

& 1 S¥<Dr-* U 3*x* i: » l Sf?>®fiM£ftffl LT 
9 1 A# yyftfTujrj&ttffmt 

r-* P^^k Miem 1 If *>WSSBi»«Hf Lfc» 
2gfO«fi^SSrffifflLTm2ro^5A^'>y^^r 
n^A^£0Mr^$iJW^SIB2t-Ffc. tS^T 

[WHOBWfriMI] 
[0001] 

n (vuw) sr&jB-rsio-efcs. 

[0002] 

[8£*<0fi«f] *$fc«ttVLIE (8ft**B. Very Long 
Instruction Word) Y'f^DTn-fe-y Wfl^ 
I^7nt7t (DSP) cO^tcW^-fS. Z?>m;cr> 

ro-t y^i. ^ttomi ir-i^ 3 yxfnm*imx'$> 

~m&C0&^U<)l-&n®M (instruction 
level narallelisi. 1LP) £fflfB-fr&&Mzi 0*£t8tt 

Vbtih. Ztih(V7v± v<rm\,zffi&ZtitzV7 

ig^i£-?Sffl-C'#^v^ ^x^p^i-MtT«ia(TLP)*J 

zmm tfcv v*stti6w«rc* z z 1 *> m ur 
h?>. 9x?v<i\,mtmh\t. ioj3Lb<m&tfc 

ft-oTte^X? (XfcUP-y H) *^<7)3-H 
[0003] 

imtffflkix o t-tmmi vLiwir-f 
m&wztmzm*?. %<m<?> ^mmrn^rn (nu 

nber crunching) j 7r^--/ 3 MciUgW&iHilOj: 
< OgSSOTT !i^-ya > fct 1 fflOTn-fe -y 



I/O*, tflxlf, H^aa^ii^SDSPTT-'J^-^ 
g y{iDSPt$!|«J!ia^^^^^SrS-y^X-ri,. & . 
«^**?U31^£^IlPfc*L/OvSrV\ USA 

frfc:tf>*H«LO^**, Trvr-isB-ylzX*)*. 
£1/0*. 

[0004] d^®i^^&T-]ROffl^rl^. ft 
3l««W)loo0«i» ^y?7-ffi}fc:J:£ r Mff*!UUfl 
cy&ka y>M )Vb m^x7=Ja.~MzX hmcTu 
-fe'y-tf-gr&i'XxAj fcv^£fr<0*ffl8mpf5,574.93 
9t£*-f J: 3 &«8A U -y H^OVLIW^TS. & . 7 
•y ? 3 >JU ;l^tC#-VLI*IStffl55 -y ? 

x3fl£«»Al' y HlrUff^^VLIW^XTASr^L 
TV*. ,I4E6#C«L JJflfflcOTu^A • **7V9* 

•mt-thx-hh o %wm%hii$x v » -Aagtfc 
umx-^-m^^x mj -a t lx Hff 3<i 

[0005] /t— .X$r-9 ■ 7D-C y-^ ( i 
- xTfflA4T<?)VLIW^TAc7)lJ^i:#t 

iutrj-K • xb'J-AoHrr^^^nTV^. fitt 

6NlSr^*«. XfcttSaftth-A' (stall) ^"S^T'A** 

A.7i7fL»:v ^T-J)ia* { x h-tu-tzt tmzviwi 

F;l— rffiKiS r2-ocoifciL/^^FU-A*>^ 

m771,138^fcS3fVO>S. 

^fi*^T*Hff 2fiffe^/>* ?7r J: STo-t -y 

^IS^LT^I). DK-bffit:J:4 r2fiv-^y^ 

•^^07-O-fe-yD-J fcV^^CO*H#lrm4,320, 
453^t>K5f^MTn*-yl)-{cJ:l>«SxW-y FSriR^ 
tT^S. T^on-*^<7)l»:VLIW#fr> 

[0006] MIX. vuwro-fe -y-9-Ji^tfBiAlCji 
LTVv5rV\ fBi^AyK^Ji^fc-lLP^^-r. 7o 
•fe -y 5-gi|)i^C«)§i. i» t . VLIhk7)||tr(i@ffifc 

wiu v-xmmmziimtz . 

[0007] 
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[0008] mL®P>T-? V'Jxm.K*r4 V¥ftt 
WiiA*H F<0¥#fc BtM VMmiti*frh*t>m& 

4 wr-fvvxttA+H mmmmizmt. 
b-tm ww£3im.t£m-ri. $2*-k-tot- 

?7n*yim2(B^^L;tTo^AiStfW. MJ- 

mmiwmmwjx^<7)A^ Ywrnunwrn 
zti&. m2=t-vx'it, mmmwuisxfcoAiM h 
fflWA*M kiwhwu wmmwjxtnw 

[0009] f-?rnt >y ^r\i.^x\ivmvvx9 

c0ttli^LTSSlt-H*^IS2^-KA^ ZLXtfi 
2*- Vfrt>® 1 FMOETS 6 . 

[00 10] 82*-HT1i. x-^TO-fc-yWi, & 
*#t-* WJX ? k ®&mS<0tt)vt Z^frizcoX-T 
9*x-th 2-yay^x Y 0 -MzsmiS . 

( l ) aw Yeyf-fVisxttA+rj Y<nm&iW. 
^mcfh^t (2) B-»M Y<Vf-9VVX9kB 

«m Ynm&mzmttt$i^tz$imzT4x^-y 

S«^IKtS:#S8-rSiSr^2rirtflS 1 ti^x h V-Mzfb 

*)m%ii&BiM vcoT-fuisxfcmkmmt 

tTUff $it£> 3 r-9 To-b 7f<^fc «figg 
S^«-5:#!!^-'&^^^^OSI2^X h 'J-A 

[00 1 i ] ?~--?7-v*:v-*t\±$sttimthTvy 

yJ± *V)i'kts. SSlt-h'T'fcL f-^Tnt-y 
1 7u?<7J>Jl*»9 fc*fl6**£-»M 9f\sX"7 

Swrn^ix^y^fcNt'y v-f-f 
S. Xti. »2*-FTfcL r-:?7n-fe-y-tra817 

^ U *>OlB27'D^7A^'»-^(CW(D'tl»N/2t'-y 



[0012]x-*Tn-fc-jr91i, 
[0013] 

tt. JafK6x7-o-fe y^Xli06xt^r^x • 4 
h 7* y h ttTMS320C62x/C67x7 r S »J Wo-fc -/ IfS: 

V^S r TM5320C62x/C67x CPUfctfHHry K #$#4 
Kj t rTMS320C62x/C67xS«flW5j £#»8£iutV\ 

z<omw\mz*f)is£nz>. tmnm^±, utx- 
«05xtt«<7)-^T-fti»t>< ^>-h-<nm.k nmssms 
tit. zii^xiiznmtmrzmmiziizmizwb 

iooi4] zzxmnzmik. c&com^^ymwi 

S(CPU) 1 0 0«03Tt7'O^7A^ ; e'J 105tx 
-^^^U 1 6 0<?>ffii%fcL1zmtfmmZtlX^&. ^ 

C6x«j^VLIW7*o-t y^, t^r*>*>A^>f 
H130AkB-^-f HI 3 0BCD21M K^Sdtta 
S3tUtV\ A-^-Y H 1 3 0 AfcBlM F 1 3 OWffl} 

y^7r-f/H 4 OAfc 1 4 OB^O. -»»c:C6xT- 

CMftiyJU?) TX\ #^«#-VLIWfc LT8ffl^ 
yoy^fcit^^itS. Ztit>8&$<r)7'uy?iWL 
IW T5 >f y<oaS[«l^|gtCT < xn -y . 
G6xJfj|gT'<94i— <0VL1 WSf&^^ y b t Wil* . 

[0015] ^ Xys'-y f/f3- Kga 1 1 560 

7x7f • yuy^jujiw? (pc) »t«w»gi:i i 

1 0 5*^^r ^ ^<7f/f3-K|ffll 1 5 
fc7x-yf-§ix5. ^faA'-zf/fa-Kgil 
1 5tiZtit><r>&ft$i^£T3-VL. Xy-'J^-iV 

m£fi$iz£9m*2ix&*om%nfflmm 

(S. L. HX(iD) fc-^-^f K^-fXny^-rs. 8^ 
ZxmA?iV%*)T<Xrty1-%i\. *H K304. 
Wt^ia^O IX'bh. *H HI 3 OAt 1 3 0WiT 
0^7A^^Ma-TS#^^Sl 3 5At 1 3 5B£ 

#t^. ^«* j *ti.^. m-t&mgimi 3 5a 

X«i 1 3 5BJi7x y^- • ra/^A^^y^XlfMffll 
mWl 1 0(C^LTfT^TKl>X*>A>cD7xyf-$: 

1 25X'$L>kth. «Bi»)W4tfc*^x S"J)2^^^ 



(4)^2000-2973 1 (P2000-297I5 



&iflMBSEi 1 ot^Lr«jeti»^*Ayh*7 

07HUX*^7x y^SrSSftS^I». Jg8t*>tt«&tf 
/XliS5i*tf 1 1M ?/U"C& tJt*&£, ffi5fc2n££ffi 
ffiLTlofcjgiKU ffl!OWgUi*l8$ftl>#X»iS}i 

mi. 'VTyjywmmi 2 on. ru?=jj*D 

[0016] HffcOfit. AIM F 1 3 OAXliBlM F 
1 3 0 Bjtf>«#frtiMft-S W5/**7T-fJH40A 
X<il 4 0B*>£*Ol'^X:?3l»£iSaR£-£&. All* 

-***U160£*ffU M-«MF130Afcl3 0B 
ttf-^t'J 1 6 0$r»itT^-feX-rs. 

0liC6x7"u-fc y-»M 0 0tf)lM££iBllt»J-t6l£ 

[0017] ta£oT, icOyXxAtt. (£#<9&tfiT'7r: 

t^lthtf. 1 1 F 'J -A?)*£5!S™? 
H2«*aiflWliat«*HS**. J34*<07x 

yf- . -ruyyj^^y^mwismm. 1 1 oAfcews 

■fhmVffltf&W* F 1 3 OAfcBlM F 1 3 OBC&tt 

m^A-xty 1 os^feA^f^^f 

/T3-HHS1 1 5fc2O05#— Ft>*£. ffitfi-T* 
^A--/f/f3-HSll 1 5te2-?tf)gfr}H 1 5Afc 
1 1 5BC4H13*Vfc. #f£gl 1 5Afc 1 1 5B£Jifft 
^74^7**2 1 7Afc 2 1 7Btfj&aS*lfc. ^T?T 
* 2 1 7Afc 2 1 7B{2&*A1M F 1 3 OAfcBlM F 1 
3 0B£lgtf^[£&-tS. X. #«£B1 35Btt7xy 

• Tuy7W»?Avmm 1 o (01 ) oftb 

x -/f - - •/-y^&tfSUfflSIS 1 1 0 

Btrfi^i.5. MIX. 7x7f -7n/7A^y 

;?&l/WI£81 1 OAfc 1 1 OB^T^tiOfficO^M 
ryAvm.h. ggl2 0Afc 1 2 0Bfcl/C. AIM 
FfcB->M Y<mMzft& (ttbio. mm) LTV* 

^Jffl^Bl 5 OAfc 1 5 0Bi,|E3«T*?>. 
[00 18] C6xW*^2«#ai£*LT^I.tfL To 
•b«y^±2^ia±^^Sf5^ (ftSai^iSVHCj^ 
TfcStfflBfcttH**) fct>#SI*rfire*&. C6xKtJ 

-»M ?;H$iafcffl5:J£l&'537. HOUiljtf^gStKA&tfB 
-•M Ffc^KSfU &-?M F<7)«fl^M»iffl^tM»t* 

t>hx'hi>. xmxmt n^msmi. mEmcwz 

iifr *&Sco&tgggc^^l-*ffttt?r 4i. i> ^ fc £i£ 
SSftfcVMl 5t'yF • *7-ty hft£n-F/*F 

WbWMMrO* =»-F£— #wM Ffcoafflje* 



[0019] 02 t@^rS7*o-t 3 C 

iwrri,. 7x x^-7 , n/7A^ , »'^atx9j»^s 

1 1 OAfc 1 1 0BC9&**\ 7D/7Wty 10 5 
( i ftfi 2 HfrSftTO* ) a^tSr^r -f xa 
7f/f3-KMl 1 5Afc 1 1 SB^tf^W^v 
h (VLlW8^A-ir-y hC01/2) ^7f»f«. 
Ty7 , r?^g2 1 7Afc 2 1 7BJ±jfo3-£A&tfBlM F^ 
>^-th. jJCWCfclM FOr-f^Ayf-Stf 
rn-Ffftai 1 5Afc 1 1 5W± ra^j C6xtci 0 

fcr-f^t-yf-Sfl* (AIM F^^liAfcfgilfiSl. 
LI. ML S.t/Dl'V B#^(iBgg<7)S2. L2. M2Rt/D2 

v^T. T-f^N*'yf-*^7"n-fc>ylMi r a®Oj Cfixfc 

[0020] ^ISTo-fe-y-tTIi, ftStLTwSrV^Bi 
^^^R^^TSISl 2 5(iA^ F 1 3 0A$I1»^ 

vxftwtA f 1 3 oBSflflus/x^fs^a^ffla* 

gija^^^A^xT^Ml 2 5Ji 
fc'^^W^'f Ym$L*Ztt%2tiX^&frt:ti&b. 
ZtHZ®LiXmJti J j-l&. A^ F 1 3 0AfcB-?-f 
F 1 3 0B<r)m%imZ ! *-Ztt&ZtlX^&iSr&. ffl& 

x.vxf&vxT-Tmm 2 5\±zti^ms,^^t 

m4 FT(ifBi^<ift £ jt^*i-2>. flU^IOSWC'ti-* 

FcosiBi^vx^co^a^stii.. z<Dmifem±Z(o 

fc'*>f><D§qa*S:J!.& - fc SA»t*«»t4fc«>. 

^»l6gfc-rs>ifci>*^li4U\ i«xf 
TiftaJiSiji^towvx^ fc ut tftfrts . 

ii^ft^M^ ^ ?<0#J&fS«Mto*?*? fc Bi^ 

[0021] 20<0^-^ F(C^T<oaSC6x»JfflV^*X 

?cobhi>(0(r)&tf2n3V-$:3iL. *<nWMW\' 
v'x^±r-7X^j^Ftc^flq£1-|>. r ^.l^- 
7" j ^ F* J nt-5r*LTV^v\SiIWW^^fc:#2 ! 
^ (XJiM<o*^^-rA»!Ix'y ) Li o fc-TS^. 
f]2^^^l»ifc* f a^2^Lv\ C6x||ia?!lt2fi 
^$iil.$"]fflll--^^X{i*]»L-vX^<7)-g|5<ittT5: 
Mf : TFl/v>^ • ^-FSrSflWSAMR ; 6&»&tf 
x>r -f 7 y#J» t' » b $r-irtfCSRT% ^(?)fl6<7) t' -y F 
• 1M F-CJ±#2fi^SaR0#ffl^**S ; 
H}T^A-7-yh<07FPX5rliHi^l»PEK f*>5. 
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r -7X?j BXf r xi'-7*j *M Y • ^fiVZmtfrh 
28fl&*i*£lR&t*. C67x (3aMMR£JK) X*\t. 

[00 2 2 J £ 2 1 7At 2 1 7B«os& 

F#£fcLT*S£*i'i*0>* , S*U*. ft->T. A-* 
-< Fl 3 0AHB1H F 1 3 0B£§8?-f &£T£>ifi{i£ 
3£7r>f/l'IHR l )£HiVvtAlM F 1 3 OASrSilW&J: 

dses*i&. bim k**w*2 1 7b 
ii£*ife««tw fskkxnh-**. aim f*+ 
ryrti i 7a«b^>( fshk£a-«m Kracstt? 

r 0 j * ri j fc. Xtt r l J * roj 

B®ax<iNANDW&K«t ommmx'hh. 

[0023] *jfc***Xli 1 ■«1#>M»II'>>** 1 
5 0AX« 1 5 OBCOD- F<0«fc ^mXOftM^- 

as??, ore r #«j wwu^x^rts^Grca 

h : 

t'-yF H 

3 1 : #J$¥X F 'J -AAfc ¥X F 'J -AB£tt§* ( _h 

30: ^7r4AiffifcifiJR9£ft»<t'J'F3 1 

2 9 : £H7 r A ivmitJi- ( c y F 3 1 -c >y F 

2 8: £X F y -AAfc^X F U -AB£ftf* (ftJW 
5^2^IM) 

27: mLA-XTT®&* tf# ( OOifH^T^te 
AliBM 

2 6-16: ^tt 

15-0: giJii^XxT • • t'-y K IER&QtiP 

WJX9\Z* 0 1 t'y F ( r 0 j JiAlM F 

13 0A/\4x«t. r 1 J WVJ Fl 3 0B/\4X^» 
*U>) 

[0024 J gJ&*Xx7 • "7X^<i£ 1 1* y F 
- 7^; t LTf Sflgfc LTfl^S 0 2 t'-y 

bovx^ t>ttj&«rag-c% o s ^o^^ i t* y f#a 

•»M F^S*5rSlffllt. »2t» FjWHM F^<7)S 

[0025] WTJi. WJifc J: 0^5g$nfcC6xi/X 
rA*\ 0 1 t^-f £ o fti^-OPC*- F"C*-0>X 1/ 
•y F«rHfftS«JBA»&@2fc&a J; 3 &2ttPre- F 
(r>2MXUy Y£milX^&^Niaf i il l Zgm-&fr 
<r>mX'$>&. TuVyMth X o m&>l<-rf:&7 

u zhfrhb&nmmtt-Yimimi&i 



[0026] mi^TxiyvMi. To* vViMtf&Z 

tr. R— tM IfcX-ftmBafttM F • 3- F^Ta/ 

^fSt-Frn^A^^V^ft^^tl.. ifcWC 

TnT^AJijIJg*- K^IWUvX^*^AMRkCSR®J 
fll^'X^Oflg^AlM YVMWJX9 1 5 OAXttB 
-»M YW&WX9 1 5 0B<7)i:t > ^*^3e--ri>. 
AM 7*7 -f y • T F W X S^'X 9 PEUivx- H ^ x T • 
/nM 75>f yfc A y F£ftl> £ t I3£t3*ub». 

[0027] ^SILfeA^ F 1 3 0AfcB-«M F 1 3 0B 

j±tfmzmftLx\^hfryuim*mkmt t^v^> 

•tS. £itOl-3«0^Wi, frfc=flr3-F • XF'J-A 

uz£zftffim&co--8itLx9mztLh. ftmvv 

1M FJi-eo^^^^i^^ffi-^.. 
[0028] OT«±IEsE^^a^L?tWT\ Xh7 
y7;Pg(V^'X^ni:n+l) 5r««LT^S. 

ssf^w^x* 5 ^^^^ xhr yyivm&^iz. 

3) tcfc5gTfr6gT*>&. 

1 - ^C«tTS'li2 ! A-&«l$, #SAfcBtM FC03- 
H • Xhy-A<0TFUX$-^. fr^«-MS(l»/SI 
2**XxT8J8«£i£5L *»«3-F ■ x h y-AO 

H^rFux^tyfcxFr (ft*) . 

2. rtt&i®\W\sVX?£*<0$it:ZftmmW/PB2> 
*Xr71W«iffi£o-F (£<0«S£k*(cWTW2^ 
^>>-rJi r^jj {c5-t-f ? )Vfrfrh) . A^ FtA 

F^JS3-F • xh»J-AA.«^^>yr5:aff. B 
Hf>f FfcB-t'f F^«3~F - XF'J-Aa^)^>>'7' 
ROa (A-9"-< FiUfflU-^'X^O ) tRlaSr^^E'J 
c0old_tsk_GRstXhT^7;l' . R0bfcRlb2-X 

brr7'^. 

3. AMRSJiail/vX^^rt^^RObA^ii, ROatRla«yD» 
Jt^ttWO-F^^ff (»7fc4-9"-f 9)Vfrti>h) . RO 
bkRlbco»f!t7ireOP- F?:^ff . 

4 . CSRSM»l^X;y-Ort®£Rlb^fk RObOrt^S-A 
-9->f KWAMR^tS, R2atR3a$:XFTr7;U. R2btR3 

5. \mimi<'>'X?<7)ft%£m'^&®. R0trf)|*|g£A 
*M FOCSR^i), R6bS-R2a^i) N RObhRlb^^* 
'JOCtLregLsave'V* F7^7*^, R4akR5aS-XbTr 
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7iV. 

6. \SMUWVi/X?<npmt:m*3&®. R7b£R3a^ 
mi. R6afcR7a£X F7:/:0k R4bfcR5b£X 

IV. 

7. R0bfcRlb£**y<O (Ctl_reg_save+8) 'VXr-T 

R2afcR3a£X F7y7*/k (Hgt£<iR6bi:R7 

b) 

8. ^ClTvi/yJi»!S ; t-KTSItf+. 
[0029] K#JH)XI/n Ffclf*££S 

-vhh i t £• 1 t J: o i m 

-FWHc-^SWM F*»& S/> yTtfffiyZtih , 31 
i/X9liZW2JJ?*A KH7i -yf- • 7o/5A*>) 

>-^&t/$9«siB 1 1 oAxm i oB^gisaK**. x 
« ffe^j mtzm&M f (eutfvx? • im h) *>' 

J:9f«!l3*i& r *££j ?>ffcb9<0%&(::tt, l^Lt 
[ 0 0 3 0 ] Si L^9mMT\tTn?7M±mil' : J 

l/y'x^OT^^ • nt-cottffim-hZUzimz 
tifcv*. #«*-F£{itf:B#fc:»±, SI&axtT 

tf-JTE- FOA<9iiiJ»l8lgfc:MLT t> d*Ui]£41-& . 
[0031] 2ft#^Lh*>W2ii*:i§3\ mitt. 

fcM£4#tt»t<D4g&»-£A. B. C. DfcBfX 2ft 
#$C)ffl-a-£gfcft{iABi:CD, ABCfcDXtiAfcBCDT'Sbi.. 
&-?TTo-feytf-£2X«3 (AB/C/D, A/BC/DXIiA/B/ 
CD)Xtt4&#fc#Jire£S. 2M5bT. 4ftc0fe^ 

[0032] ftrno i ^omwmmiobxT-^^ 

K J: 9 ■si%&3c£y r A )VW3L 9 . iBI 
(predication) T£>S. U*H*S0rCli, .Tit 

^li#8£J:9£fl^fc«U rn-tr.y9-<7>2lM 

jWS^WIBk-r*. -^Mis A*M Y#*<nWJX9 
<rAr>tf*u\z%lxX^hlptt-)\/\, (mUfis-ry 
T<nk d&iBlS (predicated) %&) , Fiiffijg 



jaT«J3$tfaa#&£i-s :W)v-?D<jy9 

tlX-*£vizLt:l'i;x9*ffl\Lxm%Z3-\ t Z 
h'J-AtfAtM FTUffLT^T. KtvciHM FtfW 

9. XHH&SlM F*»fcHtl'a'"**'v*>2o«*& 
**>*4it 9. £ftli;v-F>>x7<0|21S*£ 

t fflKOttS&t $£7r4A'SfK X(i 

icm m&*) ^mmt^zthx-^h. 
[0033] rninift^ i ^<r>xmi. m%hx v y 

-A t LT#«X F 'J -A ( X ) fcflj 9 #*> 
SiiJgiOA 5#— 4 *—V<r>^i— f x f y -Atfffitf) 

03 (±) t04 (T) ii. 4HS*-FT, 5r«X 

FT*— f ^-^3-H-xb y-Afc^arcis 

fftilg*KJ: 9#aWt^ii2.<6«O|Qfe0l5:0^-f 
-S-h<MZi>-tb*>A,&+M VlVfrfrh. m^iZ. -kX<T)A 

^•"ifftf -f xa -y ^-«rtrc* s t i^-r s t , b 
*h m£mx'mtt¥tt<v«H x<o (4^) mzm 

ioo34iwmmimm\'i'X?*2mtethm 

* 4 *9. iHJfll'yx^coHa* 1 -^^ f testers 
^* { i)9 (t**>**-^ r^-s^wr-r fi±*w^ 

-S/AfcBl^'X^T-'f ;K0P5^3f-?:^fc L, 

-*«t^-5W-( HJi**ii^*wr-< f • i^'x 

^vX^^r^;K7)^X*<2^t^S. it, 3eHU- 

#-^y-^-9->f FT'<i-5-cOii^l8fllSrftft1- 

• ^ FT1iffl^4HESf^fc LTJfta^it 

B*(c%4£-ri.^ll7 r 4 Jtfxmi W Fj ^L. 

[0035] Y > -yW F**«T<W F*^ 
-etia#«K5Il'>''X^7r^yl' • ^-yA^ffll/y 

-4^Mi*ttmizizuzm*!mtt&. xawm 
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im newt* %mmtt.tmt: s §-ix%.-' M- 

#!8+M Hli$®OB774/U9ft*>DfcC7r'0W£T 
£,1 fctfT^I.. IW^y 3 y.itffflfjtB 

[0036] i: *>4> 

[0037] muzmht. jgrnmirvyy^** 

•J 1 0 5^(7) r 2Sj T^-feXc?>i®tt$riaffl|-rS(5*» 
<F>W&n?t. 7?-fc7.«5fcSI63g&3 0 3 

W»l»TT^ ; Er»J«i=&'9-'f^^*C^8^r^^>y K (2 
5 6b'yH) £aj7rf6. icOftfKi-etOffiiOSOtBUfS 
HI 1 OAt 1 1 0B*>^,7x>yf- • 7u? 

7&t)*7>?mf®ma.\ 1 oAt 1 1 ob£#t. # 

*H ?>VX'Z*>t>W4 Ftftii&^'V h ■ 7x -y?-£ 

mtni^mmi <*>L&Mf) . asawrm. 

i~Cch*>m^( 9MZ+T4 YMt8^H^dr-y H£# 
X. 3r*M?/MctM mttn&Wirvh*®*. 
Z*>t>WH HM*M7/PT'4ffr4Ha±£M»T'#& 
V>fc#> s FIF0A>y7T#&*3!S3 0 7Afc 3 0 7BfcL 

KCRftfcfU d«A' 7 7ry y;/«#iM H 
• 7i7f • ro^A^y^&ttfHtSlfcJii i oa 
k 1 1 ow)ffl&mzi>&. zonnrvy* 

mmttxzziznk-t. 

[00381 K*HY$:%.&b. tiigttttmSlifeW 
UfUi r#f£j ^ A*M Htt rjji—^- 

=Ji *h vx$>& > tmmizmmx. m 2 2B«. 

^Rfl^^-v h£fflSU <Iix£ ni^Oj C6x 

^LT^Sf^^X^ • XrTf&JIl 2 5»iVH±# 

[0039] R^t, A-!M Ni*<oWB*JaTtf>«fc 
83Rl/C»&. ^7^7^ 2 l 7Ali, #*st4ry Y 
£A1M H • rtTv H 3 1 8AfcBlM H ■ ••/ b 3 1 

8Bfcy-h*-*ftH*>#*v--h • rr7Hi§S3 1 
7 9fflRi4.il*. MIX. hi^z^^izm. 
jDt'-y YZ&mZZbtttrfv^OTyrYteZZX' 
mrZtLZ, (ttb*>. B^ H • WJX9 ■ 7YVX 



0-1 5ttA-*M H • l^X?7T>OK91 6-3 It' 
hhVi/X9 ■ 7YVXW i: ffl&L 4>*U> ) . TCWM 

ifbffimzWfit&maVv Yb 

^ hj mmm3 1 9fiA-»M 

HXttB (B* fcOftfitl. ) 1M H • 9MfZ.<rr<M 

J&jcf 6. V^f-7-^^^3 2 1 lii&JtSP!&Si3 1 94)fcJ 
WTTAlM HXJiB' 1M H • ^7 h ( 3 1 8AX« 
3 1 8B) cot**>4>*^SS?-tl.. SiRL^^ x Hi 
iM HBt^-fJ: 3(3 ra^coj C6xr 4 A'tv+AVT 

•3-vumiz£*)ymziiz. zeo^zx*). 5&.<r> 

AIM H • >"f^-7 KtB" 1M H ■ h*W-f H • 

*— 9"-f HtC4#^WJi5-^-rS^N 0 ^ y H«±«®-tS 

m*A*£Wv btfWJ YXffltii-t&t. iM 
7? 4 yumas-fyx r *A. B* . A. A. B' *j 
S-^ Ztili. BW'rh&lWB3±Me*4 Y&5 
izmLX^&Xli^XWy-J KW«^7h«WL 
fcl^tML, ^t-tSffiO^-^^Xtt <"¥A, B' . 
B' . A, B' T, £TOB' ^ K^W? 

^■y h*U<Biy±WB* 1M H*^ko«T36*4^ir^ h 

ltUfilt?&£Lo6, -rO:fc*> r^A. B' s B' , B' , 
B* . A s B' . A. A. V, A. B' V^ <7)£d%i/— 

dryx^hzt^hh. 

[0040] JaT<^«TO-fe y^tf co^-cofflcoafi 
r »?£c9C6xcaxj t V i o ^^iO^li-S^^'S^ 

A*-aw4 Y\ b^d^^mimmco^^tp^ 

asfflfltcHSLfc r#j£ 3 _KB-iM Kj i: 
v^^SKOg^^ti, ZMtWA Y<n r ^ilj -t-f H 
<7)44^ ( 4 ) *^A'^ . y h<7)a<7)8£h.?:^-r. ?ij rji 

— (mmra-k ^X) ftX'ffirlzmiZixh 
K% tcoT'l \\£m<o*H ?)Mr>i><?>bffiTlzm¥iZtih 

Kz&g<ofi&mi&<zx'h&zb£jmt& (# 

— M-x • ^ HtOD^jgffl) 

^1S : A„ A 12 <Bu A 13 > B 12 <B 13 B, 4 > A 14 

%ffi : {A 21 B 21 A22 B 22 >A 23 (A2 4 B2 3 B 24 ) 

mi) 
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[0041] imcm-c. AfcB^-f Kfft^^^ieffr 

F J: 9 #£*>«tt*frfc JK £ t 
<9«I^S£W^&c:t££l>ffl#<i8!.5. it:. Z.<r> 

mm$ u:a t mm®* ^x^-^imizw^ t . 

PMM I/O d K2oWf ^ 

[0042] C6xT-f£4:-t60t-?)* h-;Mi^^E »J - 

i>xv-)wmi-t&. mtummu. t**>f>a^> 

yXf-^ (PrtM F) £iittl!*£fll 
F ^^fc^SStl-^ i t i> «imx\ Z <0i§£— 2»<7)fflco 

[0043] mm3mtmtmxtthf&2mmMcoz 

4 Xcr>£&a- F • X h X<D*mx F »J 

-At LTAlM F±fc rn-;l^j -t&fzVxVm**^ 

1. TP-fe-y-9-2 0 0*^t-K THIffL 

2. StfXrTl&JI 12 5^^0. 7nt 

•v-t2 o oiiis&mmimitzx o f*\ 
<$jjj-ri..rttfM*L<. «or«a3t-«^^r 

^S^*t®U^^t^Offi^«ffiffi«<iA^ F 
1 3 0A^nf-$ii|,„ AIM F • 7x -yf- • 



mx.tf%&.LX\->&fflW4 F 1 3 0AJ2.X h-)l>-t&. 

3 . F • 7 x >y^- • Tn^7A^'?>'^&t/'SlI«l 
1631 1 OB£l£M!JfrM&A">K? ■ TKWXaWa 
-F3*i§34fr3;h.*>. S>J&* (XJiffi^M^ r *SAyV- 

XXbTy-f/UZ-ftLXil—^yZiiS. AIM Ftf>XP 
•y FJi^«tt?tl§Ittfc^ru-b -ylMrfi£fflLT^T-t 

[0 0 44] ^0^«y7h->xT(t=5ri>t>. 
W^V-f-O/'yXfA. RTOS) Sfr^^iT-*^ 
T*3>t. ^tffB-^-f Fl 3 0BfcryxxrFU:*4fl 

• 3-Fis/gs-r-»*^^d^**i». .r^cois^ 

9. AIM F 1 3 OAWTnHry^Si^L&WlfcfS- 

[0045] KnwJ^fiiZhizmBiT&h.. 

JXW^iMX) t3a<0To-fe-y-tfl|« 
#SIU:2-3WM F\ ^® L^! Hi^-t-f Ft 1 
ffl^^ F) thW-F*7L*WU«:4>«r^. 3 
VA>f5«. ffl5S^3-F • XhV-J>*m«<r)y-7 

xh>)-j>izfrmi. uit><ft&ixmL. x^x- 

36Wa*«ifc««=^--f Xcorj- F - ^ h 'J -A^5& 
^L^mJf^:^ -en«^T'(i^^Xc7)rj-F • 

[0046] j^jJ-^W—T 1 * y^^-XrAli. 

®?)fg*ffiffliM vx-m>zm*it&Thhc\t&m 
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x f j xv -y y#z e>£imz<mt t . +ft-m%® 

AIM K'N ro-yl^j ?h£ 5ifc£T£. »W H 

6 Z b KiEgSixfcV \ 
[0047] #BB«WTiE<£ LKmzMZ-X , § £<& 

fcEau:*^ txr<^mnx<o$miZ3?MLfi:mi<?> 
£mitMwizmio&. 

[0048] ja±«8HHfcW LTSgfcWTWJlSr^-r 
( 1 ) nfk&3tMT-?Tn*",y-izti^X. mtT- 

?vi?x9t, wm.mm.t . mwry^tvy 

9 b. mfBT-^To-byim. TW^Atf 

V>9<m%.cr>{><r)<mm~Q. T-9WX90WR 
Zti£i><Dbffl%mWcr>&mtvK:i><?>lz£ oro^5 

X 9 b 8 1 S¥<9«tg§«ffiffl LT8 1 m/5 
yftittry&Grttflmf&BmL* WBS»1W>t 
-9VVx9t^m^tz^,2Wrn-9V i Jx9hm 

( 2 > m i jfflBatfWBfid^a^-^rn-fe 7?e&v* 

T. mLT-9U~JX9M J mi : f-9V VX9on- J fr<r> 
AIM Kt^jRr-^V^^^^^aiLfcifflWB* 

-9v : Jx9tw vimtmw.tizm&L. 82rn 

yy&OjVyfli&H Y ■ T-9\sisX9tm-4 FflS 
f£ggifcBS«L. 82*- FT. f-^m^ttt 

"leg^r. Sl^iSx-^ro-b-y-t. 

( 3 ) ^2JBE«£7)igTR^^T-^Tn-fe-y-9-tiJU 

-c. mfim\'Vx9X'h-?x. 'j?%<ti>im7)$M 

V&xiHWM Fgfrfrfc&tM Fmb*ft?ZmaS& 
Wffll'isXfZii^ 81*- VXltT-9U=JX9 
bmmS<om¥it^< b i> \WWm\y : Jx9<r>k 
*H tmizX *)®\mtl. 82*-FT«AtM F • 

t — 9 wjx9bk*H m%3m<mmt'j?%< b i> 
im<D$mi'> ; x9<DW( Y&ttuzi wmzti. w 
a y ■ T-9wjx9bw m$gm<?mmi&% 
<bhiwwmwx9<r>&H v&mzx *)$im 

ill . S*(Sr^i5r-^ To -b -/-t. 

[0049] ( 4 ) m2mzm<nmfkfii$mT-97v 

•feyfrfcfcVVt:. f-?7ot7tli. 82*- FT. 



££t?81 &$x Y 0 -Atzmt. A-iM F ■ r-9 

wjxtbVH mwm.zm\.xmzti. m 

*-FT. 82TD^7A;!r'>y*l;:J: l )SiH»$fiS1g 

isr-^rn-t vw^biimmm<?mtb zmtt 

h&$<r>x.i%tsm$i3iXhV-Mz]8&L. BtM 

y ■ T-9wjx9bW4 Yfflgkmztmixmf 

( 5 ) &2mffi?>M£$iGM'r-97u*. ytTCfcO 
T. x-^TWsrfrtt. 82*- FT. mi 7*o^7 

a* *jv 9 \z x mmnh&MnmLT- 97™* •? 
vbmnmmgiWb zm? 1 

<£X F 'J-Afc|E&L. ( 1 ) AIM F • T-9VVX 

9bwA Ymmmzmthtii^b ( 2 ) y ■ 

^-9WsX9bW Y®tggm*gmt&fii$Z1z 

mzT 4x>wr& z b izi *) w4 Yffitgmz®. 

mixmnZti. 82*- FT. SS27W5A#>?y 
^tcj; WmZix&m&T-97v±yV<D¥ttbim 
%m<V£ftb £$ftt-&#6«>» £*tr* 2 F 'J 
-AfcJEgU B-t-f F«tlHS^«fflLTMT$n 

( 6 ) m5mm<r>mm^mir-97a-t ^mzts^ 

X. %^\ZT-97v*--y*)-<rMftft<r)$i5iZW&th 
7om^t'Jt> 8 It- FT. "f-97 

Q-b yt«8 1 7o9'yAil V>9 l,Zftfct&&*H 9 

U 82*- FT. T-^To^ yl^iSSWf^ 
T. 81Tu^5A*^y^t:«K-ri»ra^5A^* 

[0050] ( 7 ) 8 5 JMfE&0g#HH*fST-?7"n 

^S-fe^-rsro^^fJi:. S:^. 81*- 
FT. T-97u-t-y^iimi7n9'^J*il^y9tZfi 

fsth&fj ffvrrruyyjx* * u A>£Nb> F<of& 

^7i7fL. 82*- FT. T-^7-n-b-ytf(i8 

lro^i^v^fcttJS^ra^A**';*^ 

y^C^-tSTP^5i>.^*U*^N/2t' y FO^ 

^717 ^-r £ . ei^Pr-^rD-b -ytf 

( 8 ) 82M&9ig£ffir^!ST-?TP-b 7 -9"t:fcv^ 
T. 81*-Fi:82*-Ffc<Dig&tf82*-Fi:8 

i*-Ybm^mmmis%tz^umixh. s« 

^^r-^T-n-b-y^. 

( 9 ) 88JSlE«<0fiJlifH*fST-:5'ro-b -y-ftiJO 
T. 81$"JW^^x^rtcO0rJg&a{=81»«f <yF^ 
I LTt- ^ 7*n-b >y Hfli8 1*— Ft82*— Ft 

omzmt . 8 1 vmwjx 9 \Hm^.m.m 1 « 

«0t*-y h*^O8lffl<!0t'-y FUSrlBitLTr-^Tn 
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•b<ytt4»2t-Ki:«lt-Hk«)IB*fl»i6. B 

do) m8mzm<r)imtii$mT—?7n-tywzti 

s$i3Hrmmizm2*- v tm i *- vtvmim 
(id mmmnimtisGmT-fTu^vwzii 

WC. 3*>K. »l^Xb'J-AXIiS2^Xl«'J 

[0051] (l2)*miliimT-?l<'i''A?l4 
OA. 140Bfc. *8«fig£gl30A. 130Bfc.}g 
&7ny7W?>* 1 1 OA. 11 OBfcfc-gStHSJIft 
^Sr-^ra-fey-rCifc'K £lXii*2*-F0£ 

-^7-o-b x-9-«*-f&<&xhU-ASr||ff-rs. S&2 
*-FTIi. T-^7'o-fe-yt«i2oi0ifc4LfcTn^' 

JSgLTt>J:v>. ^fi, r^To-fe y-nt. (1) 
A-»M F ■ r-^l^'-X^fcAlM Fffit^SS:#Bg-rs 
tSt^-t ( 2 ) Bif-^f F • x-^I^'X^fcBlM F«8t£g 
S5:#B^I.^5r3c5tT ^ Xrtv i t (= J: 
0. AlM F«8t^§£8fflLT£T-?TD-fc-y1f£ 
*«fr**£^'*-£t?* 1 * h U —At* IKK L r *> J" 

Nt*«y 7 x y ?-r£>. »2*-F*Cli. T- 



x^»i&ai2 5^tf. 

[0ffl«fS#=SrUi1] 

[an saa»t=fcv>Tewi<ovLiw7-a-fe-yt£7)0iT- 

[02] #HHJ§<7) 1 £tfcM£ftr> T£H£it£0 1 

O-b -y 7 O y ? S . 

[03 1 xmnmrnmizj; <o^.^titimi<^r 

[04 3 *^TO'J=5rHlt^J: 9£5g§ti*:01tf>T 
o-fe-y-tWTme&S. 
[#^<9fftnj|] 
100 CPU 

105 7n7y A^t'J 
160 x-^t'J 
13 OA AlMF 

13 0B B+MF 

s. l, m. d mmgm 

14 OA. 14 0B Vz/X97t4* 

110. 1 1 OA. 11 0B 7i»/f •Tn/5W 

115. 1 1 5A. 1 1 5B #^f^tyf/f3- 
FgS 

1 3 5A_ 1 3 5B QMr&M. 

125 sna^-ex^s^x^ms: 

120 VW§giW. 
145 V'JX^^m, 

15 0. 15 OA. 15 0B tiffins/;*? 

2 17A. 2 17B ffr^rrr? 



[04] 



B3»E> 



AHB' 
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LI -* U1 



-* 01 



AftCf B* Is*SX*?t<A, 
ii-llttB' PV** 



B*Y KWOrfcS 



til 



Mft 

Pi*** 
7H> 
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